Introduction {#s0001}
============

Drug-induced movement disorders constitute a worldwide problem in the treatment of schizophrenia because of the limited affordability of atypical antipsychotic drugs and because even the atypical antipsychotics can cause extrapyramidal symptoms.[@cit0001],[@cit0002] Antipsychotic-related movement disorders are classified as acute like akathisia and pseudo Parkinsonism which developed shortly after taking the medication, or titrating the amount and chronic, like tardive dyskinesia and tardive dystonia, that occurs after taking the antipsychotics for a long period of time.[@cit0003]

The prevalence of antipsychotic-induced movement disorders among patients treated by first-generation antipsychotics (FGAs) for long periods was ranged from 50% to 75%.[@cit0004] The newer antipsychotics, the serotonin-dopamine antagonists (SDAs), block binding to dopamine receptors to a much lesser degree and thereby are presumed to be less likely to produce such movement disorders. Nevertheless, this risk remains and vigilance is still required when these drugs are prescribed.[@cit0005]

In one reviewed study involving 30,139 patients, 9.4% of the patients were developed tardive dyskinesia.[@cit0006] Another reviewed medical literature showed that the prevalence of drug-induced akathisia was 25.9%.[@cit0007] The retrospective study conducted at a medical center in southern Taiwan showed that one-third of the patient had at least one type of chronic movement disorders; 21.1%, 12.5%, 2.4% and 2.4% for tardive dystonia, tardive tremor, TD and tardive akathisia, respectively.[@cit0008] TD prevalence rates varied substantially between studies, with an estimated prevalence of around 20% in patients using SGAs. The risk of TD is lower SGAs than with FGAs but remains a problem because SGAs are increasingly being prescribed.[@cit0009]

Factors contributing to the development of antipsychotic-related movement disorders were different for each specific movement disorders. Numerous articles are reporting on risk factors for TD. This includes tardive dystonia,[@cit0010] treatment non-responders,[@cit0011] worse premorbid functioning,[@cit0012] motor sequencing factor from the Neurological Evaluation Scale,[@cit0013] the percentage change in negative symptoms,[@cit0014] poor prognosis, and long treatment duration[@cit0015] and worsening of psychosis.[@cit0016]

Although the factors contributed to the developments of akathisia were not well known, it is hypothesized due to taking large doses of neuroleptic and being in middle age.[@cit0017] Being treated by a large dose of the drug, using high potent medications, advanced age, being female, having a family history of movement disorders and occurrence with other types of movement disorders were factors leading the patients to psuodoparkinsonism.[@cit0018] Younger age, being male, taking the highly potent drug and high dose were risk factors for tardive dystonia.[@cit0019],[@cit0020]

The treatment gap for mental disorders is high all over the world. The earlier these conditions are recognized and addressed, the greater the chances of minimizing their impact. Therefore, early identification of drug-induced movement disorders can be useful to prevent several complications. Despite mounting evidence of the impact of antipsychotic-induced movement disorders, prevention and treatment have been slow and there is a shortage of information related to drug-induced movement disorders and its associated factors among psychiatric outpatients in Ethiopia. So, the current study is aimed to determine the prevalence of drug-induced movement disorders and to identify factors associated with it.

Methods and Materials {#s0002}
=====================

Study Design and Period {#s0002-s2001}
-----------------------

A cross-sectional study was conducted from May 8 to June 15, 2018.

Study Setting {#s0002-s2002}
-------------

The study was done in Harar town, located 525 km towards the east of Addis Ababa, the capital of Ethiopia. HFSUH is located in Harar town and is one of the specialized university hospitals in Ethiopia. The hospital had an estimated average psychiatric patient flow of 7000 annually. Jugal hospital is the first hospital founded in Harar town and the estimated average patients served are 320 per month.

Source Population {#s0002-s2003}
-----------------

All patients diagnosed with mental illness who had been treated by antipsychotic medications at HFSUH and Jugal Hospital.

Study Population {#s0002-s2004}
----------------

Patients diagnosed with mental illness that fulfilled the inclusion criteria and were on follow-up at HFSUH and Jugal Hospital.

Inclusion Criteria {#s0002-s2005}
------------------

All patients with mental illness who had been on antipsychotic medications at the psychiatric OPDs.

Exclusion Criteria {#s0002-s2006}
------------------

Patients with severe illness and cannot communicate (unable to give the required information) and who had the previous history of primary movement disorders were excluded.

Sample Size Determination and Sampling Technique {#s0002-s2007}
------------------------------------------------

The sample size was calculated using the formula for estimation of single population proportion with the assumption of the prevalence taken from a study conducted previously, which was 56%[@cit0019] with a 95% confidence level, and 5% margin of error. The final estimated sample size was 416. The participants were allocated with the two hospitals proportional to their monthly client flow and then systematic random sampling was used to determine the sampling interval. Therefore, participants were selected from patients every two intervals (ie we took every other patient when they came for their follow-ups).

Study Variables {#s0002-s2008}
---------------

Dependent variable: Drug-induced movement disorders (presence/absence)

Independent variables: Socio-demographic variables: includes sex, age, marital status, level of education, residence, and occupation.Clinical: diagnosis of the patient, duration of treatment, co-morbid psychiatric and chronic medical illness, and having a family history of primary movement disorders were assessed by reviewing the patient's medical chart and interviewing.Medication-related variables: information about the class of antipsychotics, a dose of antipsychotics (the dose was calculated and changed to chlorpromazine equivalent dose),[@cit0021] concomitant medication use, and medication for movement disorders were extracted from patients chart.Substance-related: alcohol, tobacco and Khat use.

Operational Definitions Antipsychotic-induced movement disorders -- defined as if the patient has at least one movement disorder among the four including akathisia, pseudo parkinsonism, tardive dystonia, and tardive dyskinesia in extrapyramidal symptom rating scale (ESRS).[@cit0022]Pseudo Parkinsonism -- "a score of 2 on 2 items or a score of 3 or greater on one item indicates the presence of pseudo-Parkinsonism in ESRS."[@cit0022]Akathisia -- "score of 3 or greater on the 2 items is required for presence in ESRS."[@cit0022]Tardive dystonia --"When establishing presence versus absence of dystonia, a score of 3 or greater on at least one item, or a score of 2 on 2 items is required to indicate the presence of dystonia in ESRS."[@cit0022]Tardive dyskinesia- "When scoring presence versus absence of TD, a score of 3 or greater on at least one item or a score of 2 on 2 items is required to indicate the presence of TD in ESRS."[@cit0022]Dual psychiatric diagnosis -- if the patients diagnosed with two or more psychiatric disorders based on DSM IV.Co-morbid chronic medical illness -- if the patients had any chronic medical illness in addition to psychotic illness.

Data Collectors and Data Collection Tools {#s0002-s2009}
-----------------------------------------

Data were collected by five experienced psychiatric nurses recruited from HFSUH and Jugal Hospital and the training was given about sampling procedures.

The questionnaire has five sections: a socio-demographic questionnaire to assess the patients' background information. Alcohol, tobacco, and chat use were measured by "Alcohol, Smoking, and Substance Involvement Screening Test (ASSIST)"[@cit0023] Clinical factors were assessed by yes/no answers of respondents and chart review. Medication-related factors were obtained from the patient medical record. The four types of antipsychotic-induced movement disorders were assessed using the "Extrapyramidal Symptom Rating Scale (ESRS)"[@cit0022]

Data Quality Control {#s0002-s2010}
--------------------

Semi-structured questionnaires were used to collect the information. A standardized questionnaire containing six sections was translated into local language Amharic and Afaan Oromo and back to English, and the differences were modified accordingly. The questionnaire was checked for its reliability, clarity, simplicity, and understandability by doing pretest on 5% of the sample size.

Data Processing and Analysis {#s0002-s2011}
----------------------------

The data were edited, coded, and entered into Epi-data version 3.1 then it was exported to Statistical Package for Social science (SPSS) version 20 for analysis. Logistic regression was carried out to explain the association between explanatory and outcome variables and "ENTER" was the method of entering the independent variable. Variables with a p-value \<0.05 were considered as significantly associated with drug-induced movement disorders.

Results {#s0003}
=======

Socio-Demographic Characteristics of the Study Participants {#s0003-s2001}
-----------------------------------------------------------

Among 416 of the total study sample, 411 agreed to participate resulting in a response rate of 98.8%. The mean age of the participants was 44.73 years with SD ±14.89 years. About 243 (59.1%) of the study participants were male as shown in [Table 1](#t0001){ref-type="table"}.Table 1Socio-Demographic Characteristic of Participants Who Were on Follow-Up at HFSUH and Jugal Hospital, 2018VariablesCategoriesFrequency (N= 411)Percentage (%)Age (year)15--2913733.330--4415437.5≥4512029.2SexMale24359.1Female16840.9Marital statusSingle11026.8Married22855.5Divorced389.2Widowed358.5ReligionMuslim25361.6Orthodox11227.3Others4611.2ResidenceRural27767.4urban13432.6Educational statusUnable to read and write15638.0Can read and write12430.2Elementary school5613.6High school4811.7College and above276.5Occupational statusWith job30273.5Without job10926.5[^1]

Clinical Characteristics of the Respondents {#s0003-s2002}
-------------------------------------------

Among the respondents, 174 (42.3%) had a diagnosis of schizophrenia. Almost half of the study participants 215 (52.3%) had received treatment within the range of 1--5 years with a mean length of 4.1 years (SD=3.2) ([Table 2](#t0002){ref-type="table"}).Table 2Clinical Characteristics of Participants Who Were on Follow-Up at HFSUH and Jugal Hospital, 2018VariablesFrequency (N=411)Percentage (%)**Type of diagnosis** Schizophrenia17442.3 Other psychotic disorders10425.3 Major depressive disorder9823.9 Bipolar disorder358.5**Duration of treatment** \<1 year11528.0 1--5 years21552.3 \>5 years8119.7**Co-morbid psychiatric diagnosis** Yes8520.7 No32679.3**Co-morbid chronic medical illness** Yes5012.2 No36187.8**The family history of primary movement disorder** Yes297.1 No38292.9[^2]

Medication-Related Characteristics of Participants {#s0003-s2003}
--------------------------------------------------

Of study participants, 334 (81.3%) patients were receiving FGAs, 59 (14.4%) patients were receiving more than one FGAs and 21 (5.1%) were receiving both first and second-generation antipsychotics simultaneously. The average daily dose was 454 mg (+-274mg). One hundred twelve (27.3%) of patients received antidepressants, 30 (7.3%) received mood stabilizers, 13 (3.2%) received benzodiazepines and 91 (22.1%) patients received anticholinergic drug trihexyphenidyl with antipsychotics ([Table 3](#t0003){ref-type="table"}).Table 3Medication-Related Characteristics of Participants Who Were on Follow-Up at HFSUH and Jugal Hospital, 2018CharacteristicsFrequency (N=411)Percent (%)**Class of antipsychotics** First-generation31376.2 Second-generation7718.7 Both First and Second Generation215.1**Types of antipsychotics** Chlorpromazine16038.9 Haloperidol12329.9 Thioridazine153.6 Fluphenazine5914.4 Risperidone7317.8 Olanzapine297.1**Dose of antipsychotics** \< 300mg18144.1 300--600mg14635.5 \>600mg8420.4**Concomitant medication** Yes15237.0 No25963.0**Medication for movement disorders** Yes11628.2 No29571.8[^3]

Substance-Related Characteristics of Participants {#s0003-s2004}
-------------------------------------------------

From the total study participants, 242 (58.9%) had used the substance at least once during their lifetime and 168 (40.8%) were taking substances in the last 3 months before the study.

Prevalence of Drug-Induced Movement Disorders {#s0003-s2005}
---------------------------------------------

The prevalence of drug-induced movement disorders was 44% (CI 95%: 39.2, 48.7) -- of this, drug-induced Parkinsonism 112 (27.3%) (CI 95%: 23.1, 31.4), drug-induced akathisia 87 (21.2%) (CI 95%: 17.3, 25.3), drug-induced tardive dyskinesia 39 (9.5%) (CI 95%: 6.8, 12.4) and drug-induced tardive dystonia 14 (3.4%) (CI 95%: 1.7, 5.4), respectively

Clinical Global Impression of Severity of Drug-Induced Movement Disorders {#s0003-s2006}
-------------------------------------------------------------------------

Among patients having pseudo-Parkinsonism, 37.5% (*n*= 42) of the patients had a CGI-S score of 4 or 5 (moderate to moderately severe), whereas 29.9% (*n* = 26) of those with Akathisia had a sign with this degree of severity as shown in [Table 4](#t0004){ref-type="table"}.Table 4Severity of Extrapyramidal Signs Related to Antipsychotic Exposure Among Patients Treated at HFSUH and Jugal Hospital, 2018Drug-Induced Movement DisordersParkinsonismAkathisiaDyskinesiaDystoniaMild64(57.1%)54(60.1%)28(71.8%)11(75.6%)Moderate42(37.5%)26(29.9%)9(23.1%)2(14.3%)Severe6(5.4%)7(8.0%)2(5.1%)1(7.1%)[^4]

Factors Associated with Drug-Induced Movement Disorders {#s0003-s2007}
-------------------------------------------------------

Multivariate analysis of drug-induced pseudo-Parkinsonism revealed that female patients (AOR=3.6, 95% CI: 2.03, 6.35), age range between 30 and 44 yr (AOR=2.91, 95% CI: 1.41, 5.9) and age ≥ 45 yr (AOR=5.1, 95% CI: 2.48, 10.41), being treated by FGAs (AOR=2.8, 95% CI: 1.8, 5.0), long duration of treatment (AOR=2.2, 95% CI: 1.97, 5.13), high chlorpromazine equivalent dose (AOR=2.0, 95% CI: 1.05, 4.0) and having a family history of primary movement disorders (AOR= 2.43, 95% CI: 1.86, 6.2) were factors statistically significant.

Multivariate analysis of drug-induced akathisia revealed that female patients (AOR=4.9, 95% CI: 2.73, 8.78), age range between 30 and 44 yrs (AOR=1.96, 95% CI: 1.03, 3.71) having a diagnosis of major depressive disorder (AOR= 2.66, 95% CI: 1.2, 5.7), being treated with FGAs (AOR=2.67, 95% CI: 1.1, 6.5) and high chlorpromazine equivalent dose (AOR= 2.6, 95% CI: 1.7, 4.9) were factors remained to be associated with akathisia.

Multivariate analysis of drug-induced tardive dyskinesia revealed that; patients with age ≥45 yrs (AOR=2.39, 95% CI: 1.07, 6.38), female patients (AOR=2.51, 95% CI: 1.08, 5.86), having a diagnosis of major depressive disorder (AOR= 2.71, 95% CI: 1.81, 9.02) and bipolar disorder (AOR=5.54, 95% CI: 1.39, 22.0), high chlorpromazine equivalent dose (AOR= 2.69, 95% CI: 1.05, 6.87), long duration of treatment (AOR= 5.7, 95% CI: 1.40, 23.14) and using alcohol (AOR= 5.89, 95% CI: 2.20, 15.69) were factors remained to be statistically significant.

During the multivariate analysis of drug-induced tardive dystonia, male patients (AOR=4.6, 95% CI: 1.8, 18.5), between15--29 (AOR=5.2, 95% CI: 1.4, 8.8) and high chlorpromazine equivalent dose (AOR= 5.2, 95% CI: 1.05, 25.7) were factors remained to be statistically significant as summarized in [Table 5](#t0005){ref-type="table"}.Table 5Factors Associated with Drug-Induced Movement Disorders During Multivariate Analysis Among Patients Taking Antipsychotics at HFSUH and Jugal Hospital, 2018VariablesPseudo ParkinsonismAkathisiaTardive DyskinesiaTardive DystoniaYesNO95% CIP valueYesNO95% CIP-valueYesNO95% CIP-valueYesNO95% CIP-value**Age** 15--2920117112711011812911111335.2(1.4, 18.8)0.01 30--44401142.9(1.4, 5.9)0.03421121.96(1.03, 3.7)0.02111431.31(0.43, 3.9)0.621481.5(0.1, 20.6)0.9 ≥4552685.1(2.5, 10.4)0.01181020.55(0.26,1.1)0.6201002.39(1.07, 6.8)0.01111611**Sex** Male432001129214111922811122354.6(1.8, 18.5)0.02 Female69993.6(2.0, 6.35)0.001581104.9(2.7, 8.8)0.001241442.51(1.08, 5.9)0.02216211**Type of diagnosis** Schizophrenia501241.48(0.8, 2.27)0.6301441.23(0.6,2.57)0.6111630.7(0.2, 5.3)0.991672.75(0.84, 3.4)0.2 Other psychotic disorder23811116881169811210211 Depressive disorder32661.70(0.79,2.1)0.235632.66(1.2, 5.7)0.0214842.71(1.8, 9.02)0.032961.06(0.7, 1.85)0.3 Bipolar disorder7280.88(0.2, 1.91)0.36290.7(0.2, 2.23)0.78275.54(1.4, 22.0)0.011341.41(0.9,1.9)0.08**Class of antipsychotics** FGAs972162.82(1.8, 5.0)0.01762392.67(1.1, 6.50)0.01352782.8(0.9, 10.4)0.2103031.23(0.7, 1.54)0.1 SGAs106711768113741127511 Both5162.12(1.1, 3.4)0.014171.58(0.3, 7.2)0.61201.3(0.1, 12.5)0.52193.9(0.9, 8.6)0.08**Chlorpromazine equivalent dose** \<300mg361451129152111117011317811 300--600mg421041.06(0.57, 2.0)0.8241220.7(0.37, 1.3)0.7121341.03(0.4, 2.7)0.741421.49(0.3, 7.4)0.6 \>600mg34502.0(1.05, 4.0)0.0231502.63(1.7, 4.9)0.00116682.69(1.1, 6.87)0.027775.2(1.1, 25.7)0.001**Duration of treatment** \<1 yr229311259011411111311211 1--5 yrs571581.55(0.77, 3.2)0.09411740.85(0.6, 1.1)0.2221934.4(1.2, 16.2)0.0292091.61(0.9, 9.7)0.08 \>5 yrs33582.2(1.97, 5.2)0.0218731.04(0.8, 2.01)0.0913685.7(1.4, 23.2)0.012890.52(0.41, 1.86)0.1**Alcohol use** yes38393.1(0.9,3.56)0.920571.35(0.8, 5.4)0.0619585.9(2.2,15.7)0.0014731.7(0.8, 7.4)0.1 No7426011642701120314111032411**Family history of movement disorder** Yes14152.43(1.9, 6.2)0.0019201.8(0.5, 2.2)0.58211122911 No98284117530711313534.3(0.9, 14.2)0.2123822.2(0.8, 3.0)0.3[^5]

Discussion {#s0004}
==========

The prevalence of drug-induced movement disorders in this study was 44% (CI 95%: 39.2, 48.7) which not surprising us because mostly, it is noted by the clinicians and nurses before the study started. Most of the patients feel those movement disorders as odd and complained that they do not want to take any psychotropic medication. The result was lower than previous studies done in the United Kingdom (65%),[@cit0024] Netherlands,[@cit0017] Estonian (61.6%)[@cit0025] and Ethiopia (56%)[@cit0019] and it was higher than the study done in 11 countries (30.4%).[@cit0026] This discrepancy might be due to the difference in the study setting, clinical rating scale, the variability of the disorders, types of antipsychotic exposure, and daily drug dosage. But it was in line with the study done in Netherland (43.3%).[@cit0027]

Female patients were significantly associated with drug-induced Parkinsonism (AOR=3.6, 95% CI: 2.03, 6.35). This was supported by a study done in Europe[@cit0028] and Estonia.[@cit0003] The possible reason for the association could result from the fact that the striatal dopaminergic and possibly cholinergic systems are under regulatory control by estrogen and that in females the balance between these two neurotransmitter systems in the striatum may be shifted toward higher cholinergic activity, a state that favors the development of EPS in women".[@cit0029] Patients with an age range between 30 and 44 yrs were 2.9 times and ages ≥45 yrs were 5 times more likely to develop pseudo-Parkinsonism as compared to those patients age range between15--29. This was in line with other studies done in Europe[@cit0028] and brazil.[@cit0030]

Those patients who treated by FGAs were significantly associated with pseudo-Parkinsonism. The possible explanation could be due to the high binding of FGAs on D2 receptors and the rapid dissociation of SGAs from D2 receptors. Being treated for ≥5 yrs (AOR=2.23, 95% CI: 1.97, 5.13) was a significant association with pseudo-Parkinsonism. This was in line with a study done in Canada.[@cit0031] Chlorpromazine equivalent dose \>600mg/day was significantly associated with pseudo Parkinsonism (AOR= 2.05, 95% CI: 1.05, 4.00). This was consistent with other studies done.[@cit0019],[@cit0032]

The existence of primary movement disorders in the family especially in first degree relatives was also associated with pseudo-Parkinsonism (AOR= 2.43, 95% CI: 1.86, 6.17). It may be due to the hereditary transmission of Parkinsonism. This was in agreement with a study done in the USA[@cit0033] and Austria.[@cit0034]

Patients with an age range between 30 and 44 yrs were significantly associated with drug-induced akathisia. The possible reason could result from hormonal deregulation during middle age. This was consistent with other studies done in Netherland.[@cit0035] The odds of developing akathisia among female patients were 4.9 times higher as compared to male patients. This was consistent with the study done in the UK.[@cit0036] The odds of developing akathisia among patients with a diagnosis of major depressive disorder were 2.7 times higher as compared to those patients having a diagnosis of other psychotic disorders. The possible reasons could be results from the fact that the rates of EPS would increase when some antidepressants are combined with SGAs. This was supported by other studies done.[@cit0037],[@cit0038]

Those patients who treated with FGAs were 2.7 times more likely to develop akathisia as compared to those patients treated with SGAs. This was consistent with other studies.[@cit0039] Patients treated by dose \>600 mg daily were significantly associated with akathisia. This was consistent with another study done in Ethiopia.[@cit0019]

Patients age ≥45 yrs were 2.4 times more likely to develop TD as compared to those patients age range between 15 and 29. This was supported by other studies.[@cit0028],[@cit0040] The odds of developing TD among female patients were 2.5 times higher as compared to male patients. This was consistent with the study done in India.[@cit0041]

Having the diagnosis of major depressive disorder and bipolar disorder was significantly associated with TD. This was supported by a study done in South Africa.[@cit0042] Drinking alcohol was also significantly associated with the development of TD. The possible reason could be due to the "diffuse and subclinical neurotoxic effects of alcohol exposure in neuroleptic-treated patients may increase vulnerability to TD"[@cit0043] This was consistent with previous studies done in the Netherlands[@cit0028] and Ethiopia.[@cit0019]

Male patients were significantly associated with drug-induced tardive dystonia. This was consistent with other studies done in 14 European countries.[@cit0044] Those patients aged between15--29 were 5.2 times more likely to develop tardive dystonia as compared to those aged ≥45 yrs. Being on chlorpromazine equivalent dose ≥ 600 mg per day was also significantly associated with tardive dystonia. This was supported by other studies done in Netherland[@cit0044] and Korea.[@cit0008]

Conclusions {#s0005}
===========

In this study, drug-induced movement disorder was high and nearly half of patients on antipsychotic treatment were experiencing antipsychotics-induced movement disorders. Age, sex, and chlorpromazine equivalent doses were associated with all of the types of drug-induced movement disorders. Older age and female sex were associated with pseudo-Parkinsonism and TD. Middle age and females were associated with akathisia, whereas being younger and a male was associated with tardive dystonia. Current alcohol use was significantly associated with TD.
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